Background: Hip fracture is a devastating injury in elderly and the vast majorities are usually treated surgically. However, this treatment can also be non-operative, principally for patients classified at ASA III-IV. Several risk factors are associated with 1-year mortality for operated patients but a small number of studies provide the risk factors for non-operated patients. The aim of this study was to investigate the influence of hospitalization time and other risk factors on nonoperated patients.
Introduction
As the most common and devastating injury in the elderly, hip fractures [1] are associated with approximately 30% mortality in 1 year time [2, 3] . It is estimated that the number of these fractures may increase nearly 6.3 million in the next 40 years [4] , and as a result of this catastrophic event, the elderly may develop a temporary or permanent impairment of independence and quality of life [2] .
The treatment of hip fractures can offer some benefits, such as pain relief, early mobilization and reduced clinical complications. All of these benefits can improve the survival rate [5] . The treatment should take into account the fracture classification and may be conservative (nonsurgical) or surgical [6] . Hip fractures can be classified according to their anatomic localization: intracapsular fractures (femoral neck fractures) and extracapsular fractures (fractures in the trochanteric region). For undisplaced or impacted-undisplaced femoral neck fractures, some authors have suggested conservative treatment with acceptable outcomes [7] [8] [9] [10] , although other authors advocate surgery in all cases of femoral neck fractures (displaced and undisplaced) [11, 12] . For fractures of the transtrochanteric region, a review published in Cochrane [6] stated that there were no significant differences between surgical and non-surgical treatment. However, even with these two treatment options for these two different anatomical types of hip fracture, the vast majority of hip fractures are usually treated by surgical procedures [13] , and some researchers have opined that conservative treatment should be chosen only for patients with severe comorbidities [13] [14] [15] .
Several risk factors, such as male gender [13, [16] [17] [18] [19] [20] [21] , comorbidities [22] , surgery delay [1, 13, 15] , older age [13, 18, Manuscript accepted for publication February 08, 2016 Hospital Stay as a Protective Factor for Hip Fracture J Curr Surg. 2016;6(1): 21-29 23] and an elevated ASA score (American Society of Anesthesiologists physical status classification system) [19, 20, [23] [24] [25] , are associated with 1-year mortality for operated patients, but few studies in the current literature [5, 13, 14, 26] describe the risk factors for non-operated patients.
Is the overall mortality rate in non-operated patients classified at ASA III-IV the same as that observed in operated patients classified at ASA III-IV? Is the mortality in non-operated patients the same as that observed and related in the current literature? Is there a difference in the survival time in any group? Do non-operated patients have the same risk factors for 1-year mortality as those already reported for surgical patients? Does the length of hospitalization have an important role in the 1-year mortality of non-operated patients compared to operated patients? In this study, we investigated the mortality rate and the risk factors associated with 1-year mortality in patients aged 65 years or more with a hip fracture classified at ASA III-IV treated by the conservative and the surgical methods in a tertiary public university hospital in south Brazil. The aim was to identify the real influence of hospitalization time on the 1-year mortality in these two distinct groups of hip fracture subjects.
Methods
A prospective observational cohort study was performed at the University Hospital of the Universidade Federal de Santa Maria (HUSM-UFSM) in southern Brazil after approval from the University Ethics Committee. The study followed the ethical guidelines of the 1975 Declaration of Helsinki. The inclusion time for subjects was from April 2005 to April 2012 and subjects were followed up for 1 year through regular medical appointments. All patients older than 65 years and diagnosed for hip fracture were eligible to be screened. Five hundred fortyfour (544) patients were initially screened in these 8 years. According to inclusion and exclusion criteria, 286 patients were included in the final analysis.
Inclusion criteria were considered: the ASA at grade III to V.
Exclusion criteria were considered: patient refused to participate in this observational study by not signing the consent form.
The selected subjects were allocated into two groups: surgical group and non-surgical group. The choice of the conservative treatment (non-surgical) was not influenced by the research group as well as by this observational cohort study. The researchers just carried out the follow-up of these subjects. The choice of non-operative treatment was made by the surgical staff of our hospital based on at least one of two defined criteria: 1) patients classified in the ASA [27] grade III associated with the diagnosis of stroke and a bedridden condition; 2) patients classified at ASA [27] grade IV associated with bedridden condition.
On admission into hospital, information was collected regarding gender, age, fracture classification (neck, transtrochanteric or subtrochanteric), comorbidities (systemic arterial hypertension, ischemic heart disease, diabetes, stroke, asthma, chronic obstructive pulmonary disease and chronic renal failure), and discharge and in-hospital death date. Status surgery and ASA score were also collected. To the ASA score we considered: ASA III -patients with severe systemic diseases; ASA IV -patients with severe systemic diseases that were a constant threat to their life.
All subjects had an appointment scheduled 1 year after the fracture. All subjects who missed their appointment were contacted by telegram and by telephone call. Subjects who did not respond to the telegram or telephone call were considered to have missed the study.
Statistical analysis
The statistical analysis was conducted using SPSS version 18.0 (SPSS Inc., IBM Corporation, Armonk, NY). Quantitative variables were described as mean, standard deviation, median and interquartile range (IQR), and qualitative variables as frequencies. The ANOVA test was used to identify age and hospitalization time differences between groups. The survival time was analyzed by Kaplan-Meier curves and a log rank (Mantel-Cox) test was conducted to evaluate possible differences between groups regarding the survival time. The survival time was analyzed in three different ways, one with the whole study population, one with the operated subjects, and one with the non-operated subjects. Cox's proportional hazard regression models were used to evaluate risk factors for 1-year mortality. The study population was analyzed in three different models to verify possible different mortality risk factors. One model used all subjects, one model used only operated subjects and one model used the non-operated subjects. In the univariate analysis, the variables with a P value < 0.05 were included in the multivariate analysis. The multivariate analysis was performed by the backward conditional method and final variables were considered significant in the multivariate analysis when the P value was < 0.05. The best model to assess the risk factors for mortality at 1 year was chosen considering the likelihood ratio. Differences in the study were considered to be significant when the P value was < 0.05.
Results
There was no loss of follow-up among the 286 patients included in this study. All subjects were analyzed. The mean age at the time of hospital admission was 81.7 ± 7.26 years (mean ± standard deviation), range 65 -99 (82 (IQR 77 -87)) (median (IQR)). Women were more prevalent (73.8%, n = 211) than men (26.2%, n = 75) in our study. Transtrochanteric fracture was the most common type of fracture with 60.8% (174), followed by femoral neck fracture with 36.7% (105) and subtrochanteric fracture with 2.4% (seven). The subjects' ASA score distribution in our cohort was as follows: 82.2% (235) in ASA III and 17.8% (51) in ASA score IV. Seventyone percent (203) of all subjects were treated surgically and 29% (83) were treated non-surgically. The general and specific groups subjects' characteristics are displayed in Table 1 age differences were observed in gender, fracture groups and ASA scores considering all subjects (P = 0.058, P = 0.176 and P = 0.105, respectively). In the operated group, we found significant age differences between genders and ASA score III-IV (P = 0.009 and P = 0.028, respectively); no age difference was found between fracture types (P = 0.119). In the non-operated group, no age differences were observed in gender, fracture groups and ASA scores (P = 0.624, P = 0.804 and P = 0.482, respectively). Only 64.3% (184) patients were alive 1 year later (79.8% (162) in the operated group and 26.5% (22) in the non-operated group). The overall mortality was 35.7% (102) (20.2% (41) in the operated group and 73.5% (61) in the non-operated group). In-hospital mortality accounted for 58.82% (60) of all deaths (25% (15) in the operated group and 75% (45) in the non-operated group). Subjects who died were older than those who were alive in all study population (P < 0.001). Stratifying this result, we did not find differences in the surgical group (P = 0.071); however, we found differences in the non-surgical group (P = 0.003). The average age of survivors in non-operated group was 79 ± 8.7 years (79 (IQR 71 -86)) compared to dead subjects 85 ± 6.7 years (85 (IQR 80 -88) ).
An interesting result was found concerning the hospitalization time between those who survived and those who died. In the general study population, the analysis was not statistically significant and no differences were encountered (P = 0.675). But in the operated group, the survival subjects had a less hospitalization time of 12 ± 8.6 days (10 (IQR 7 -14)) compared to dead subjects 17 ± 12 days (14 (IQR 8 -22)) (P = 0.004). In contrast from that observed in the non-operated group, the survivors had a longer hospitalization of 18 ± 17.2 days (13 (5 -29)) versus 11 ± 10.8 days (8 (4 -13)) when compared with those who died (P = 0.026). No differences were observed among different ASA scores in the hospitalization time for all subjects (P = 0.952), only for operated subjects (P = 0.585) and only for non-operated subjects (P = 0.975).
Kaplan-Meier curves demonstrated a 1-year overall survival for all subjects of the study of 263.88 ± 8.94 days (95% CI: 246.35 -281.42), and a cumulated 1-year mortality risk of 44.18% (Fig. 1 ). Significant differences were observed in survival time by the log rank test in the surgical status (P < 0.001) and in the different ASA scores (P < 0.001) (Fig. 2) . The survival analysis has shown an overall 1-year survival for operated subjects of 316.83 ± 7.66 days (95% CI: 301.82 -331.83). The 1-year mortality risk was 22.62% (Fig. 1 ). The ASA scores had significant differences in 1-year survival in this group of patients (P = 0.002). For non-operated patients, the overall 1-year survival was 134.46 ± 17.64 days (95% CI: 99.89 -169.03) and the overall 1-year mortality risk was 132.78% (Fig. 1) . No differences were observed in the survival time between gender and ASA scores in this group.
One-year mortality predictors were analyzed by Cox regression models. In the univariate analysis for all subjects, age, ASA, status surgery and ischemic stroke were significant risk IQR: interquartile range. *Significant difference between groups (P ≤ 0.05). **Asthma, chronic obstructive pulmonary disease and chronic renal failure.
Hospital
factors. These variables were analyzed in a multivariate analysis and the final model for 1-year risk factors for all subjects with hip fracture demonstrated that age and status surgery were significant (Table 2 ). For patients that did not undergo surgery, the mortality rate increased by six times. Table 3 demonstrates the univariate and multivariate analysis by taking into account only the group of operated patients. Age, ASA score and length of hospitalization were 1-year risk factors for mortality in this group. For each day of hospitalization, the 1-year survival decreased 12.6 days. An ASA score IV increased the mortality rate three times. To the non-operated group, the final Cox regression model demonstrated that only hospitalization time was significant, however, as a protective factor (Table 4) . For each day of hospitalization, the 1-year survival increased 10.44 days. No risk factor for this group was found.
Discussion
Our overall mortality rate was higher, as well as our non-surgical group mortality rate. Hospitalization time proved to be a protective factor against 1-year mortality in non-operated 
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group opposing to the operated group in which it has proved to be a risk factor. For each day of hospitalization, there was an increase of 10.44 days in the final 1-year survival of nonoperated subjects. For each day of hospitalization, there was a decrease of 12.6 days in the final 1-year survival of operated patients. Within these two distinct groups (operated and nonoperated), hospitalization time was different among death and survival subjects. Status surgery was considered a risk factor for all subjects and increased the mortality rate by six times if it was not performed. Our mortality rate in non-operated patients was excessively high (73.5%) when compared to the mortality rate of operated patients (20.2%), as well as when compared to the already related mortality in operated patients (25.9-30%) [1, 18, 28] . Maybe the high mortality rate in our study can be attributed to the fact that these studies [1, 18, 28] used patients classified in all ASA scores and our study only use patients classified in ASA III and IV. This fact possibly decreased the overall mortality in these studies. But even higher our non-surgical mortality rate was similar to those presented by Gregory et al [5] (50%) and by Yoon et al [26] (64%) in the conservative treatment group of the studies. Most of the studies considering the mortality rate have shown the superiority of surgical treatment for hip fractures [29, 30] . However, a few authors have reported that there was no strong evidence [6] or no differences were observed in the mortality outcome between patients treated by the operative method and patients treated by the non-operative method [14] . Allied to these reports, some researchers have opined that conservative treatment should be chosen for patients with severe comorbidities [13] [14] [15] . But the fracture classification should be taken into account when considering the treatment for hip fractures in elderly subjects [6] . With regard to the anatomical classification of hip fractures, for femoral neck fractures, classified as undisplaced or impacted-undisplaced, the option for a conservative treatment may be an acceptable choice with reasonable outcomes [7] [8] [9] [10] . For extra-capsular fractures, only one review discussed the two options of treatment [6] , and the conclusion of the authors comparing conservative and surgical treatment was that no significant differences exist. But for extra-capsular hip fractures, the decision is very controversial. Conservative treatment implies prolonged bed rest and/or traction with associated complications, such as pressure sores, respiratory infection, urinary tract infection and thromboembolic events [14] . The limited scientific evidence about conservative treatment for extra-capsular fractures becomes this discussion irrelevant. In our study, the surgical staff opted for the non-surgical treatment for patients with severe comorbidities (ASA score of III in association with ischemic stroke and a bedridden condition or ASA score of IV associated with a bedridden condition). Because of this deci- Ribeiro et al J Curr Surg. 2016;6(1):21-29 sion being made for the conservative treatment, the mortality rate was excessively high. For this reason, the opinion of our staff has changed with the results of this study and now follows the British Orthopaedic Association, which recommends surgical treatment for all hip fractures [31] . This is expected to offer some benefits to hip fracture patients such as pain relief, early mobilization, and reduced clinical and surgical complications, improving the survival rates [5] .
Hospital Stay as a Protective
In our study, we concluded that ASA score is a 1-year mortality risk factor only for operated subjects, as previously reported by several researchers [19, 20, [23] [24] [25] . In many publications in which subjects were treated surgically and were classified as having an ASA score of III or IV, the expected survival rate after 1 year is 79.75% [32] , and we found a survival rate in these ASA scores of 81.63% (ASA III) and 50% (ASA IV). This proves that the clinical impairment has a crucial role when the operative treatment is chosen. To the non-surgical group, the ASA score was not a risk factor and hospitalization time was found as a protective factor. We conclude that the clinical status of patient in this group is not important, but the time that the patient remains hospitalized to improve it. Therefore, a hip fracture is an event that destabilizes elderly subjects with a high number of comorbidities [33] , which deserves the attention of the medical staff in the management of these comorbidities in order to improve them.
The patients who died were older than those who were alive considering all the study population and in the non-operated population, and age was a risk factor for all subjects as observed in the model presented in Table 2 . High rates of mortality were associated with older subjects and we believe that these patients require a longer hospitalization to improve their clinical status, since they did not undergo surgery. Frail elderly patients require not only orthopedic care but also care for their comorbidities [34] , because hip fractures impair elderly people with many pathologies [33] .
In this cohort, other characteristics such as type of fracture, gender and the presence or not of comorbidities were not found as risk factors for 1-year mortality as related in other studies in which only surgical treatment was chosen and all ASA scores were analyzed [13, 16, 18, 22, 23] .
To date, we have found only two articles in the present literature that report the effect of length of hospitalization on the mortality rate of elderly patients who underwent surgery for a hip fracture [35, 36] . One of them reports that for every additional 10 days of hospitalization time, a significant reduction of 25.6% in the mortality risk was obtained [35] . Kondo et al in another article affirm that subjects who stayed for more than 40 days in hospital had a significantly lower risk than those who stayed 30 -39 days [36] . However, other researchers [37, 38] have shown that prolonged hospitalization was a risk factor for fractured elderly subjects to develop complications. Reports on the increase of urinary tract infection associated with prolonged hospitalization time in patients who underwent surgery were made by Kamel [37] . Umarji et al [38] found that when the discharge takes more than 8 days, an increased number of hip fracture patients (58%) develop a nosocomial infection. Although these articles have certain divergent opinions, none of them, and no other paper, referred to the relation- Hospital Stay as a Protective Factor for Hip Fracture J Curr Surg. 2016;6(1): [21] [22] [23] [24] [25] [26] [27] [28] [29] ship between hospitalization time and mortality rate for nonoperated patients. We believe that our study is the first to report this relation in elderly subjects with a hip fracture treated by the non-surgical method. A prolonged hospital stay serves to improve the clinical status of elderly patients and proved to be a protective factor in this select group of patients. Our study has some limitations. The study design was not a randomized trial. Only patients with more severe clinical conditions such as bedridden and ischemic stroke condition were not operated by the surgical staff, which certainly increased the mortality rate of this select group. However, our study has several positive points including an appropriate statistical analysis and an adequate follow-up. Our sample was considerably very large and our cohort is one of the few that reported and discussed the 1-year mortality and 1-year risk factor of ASA III-IV hip fracture patients, as well as being the first to describe the protective relationship between length of hospitalization and 1-year mortality in non-operated elderly patients with a hip fracture.
Conclusion
When conservative treatment is chosen for a complicated elderly subject, an extended hospitalization for better clinical management should be considered. The hospitalization time has proved to be a protective factor in these cases and discharge with improved survival rates associated with good clinical status should be advocated. However, surgical treatment should always be employed even for patients with poor ASA scores, bedridden condition or ischemic stroke. The conservative treatment implies a prolonged period of rest, leading to the worsening of clinical status. The mortality rates are shown to be extremely high in these situations.
